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Many authors dealt with the demonstration
and determination of the sulfhydryl groups
(—SH) and disuffide bonds (S—S) of the epi-
dermis. Van Scott and Flesch (1) have shown
that S—S bonds are present in roughly equal
concentration throughout the epidermis. —SR
groups exhibit a similar distribution and, what is
more in contrast with the earlier concept, they
are also present in significant though smaller
amounts in the stratum eorneum. Stoughton and
Novak (2) assumed that the fibrillary structures
of the epidermis are at least in part composed
of S—S bonds and they attempted to disinte-
grate them with S—S splitting agents. With
these methods they succeeded in inducing "in
vitro blister formation". They believe that the
basic mechanism is the splitting of the S—S
linkages.
The investigation of the biochemical effects of
the different radiations also augmented to a
great extent our knowledge concerning —SH
groups and S—S bonds. It appears that rela-
tively small amounts of energy may induce
important changes. Barron et al. (3, 4) demon-
strated that obligate sulfhydryl enzymes may
already be inhibited with small doses of irradia-
tion. If the inhibition is only partial, the enzyme
may be reactivated with glutathione. The effect
is based on the oxidation of the —SH groups
into S—S bonds due to the active radicals in-
duced by the irradiation. Hence an indirect
mechanism is involved. The protective action
exerted by the —SH compounds (firstly by
eysteine) against irradiation has resulted in
enhanced interest in this problem. As the most
persuasive data in this respect the results of
Patt et al. (5) should be mentioned. Since the
first observations, more and more of the sub-
stances examined proved to afford protection
against irradiation. It is not as yet possible to
determine whether the protective substance
makes the reactive groups of the protein more
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radioresistant, or whether there is competition
for the free radicals, or whether the formations
of these radicals may only be limited because of
the oxygen deficiency.
Holló and Zlatarov (6) examined the behavior
of disuffide bonds in normal hair bulbs, hair
bulbs epilated with X-rays, and in keratinized
hairs. They observed that the opening of the
S—S bonds of the hair bulbs epilated with X-rays,
as in the keratinized hairs in alkaline hydrolysis—
is proportional to the increase in the concentra-
tion of the alkali; they suggest that the S—S
bonds of healthy hair bulbs did not open com-
pletely. Furthermore, they also investigated (7)
the behavior of the S—S bonds of mouse epi-
dermis painted with methyleholantrene and
benzpyrene. They found that the proportion of
the S—S bonds reduced on the action of hydroly-
sis in higher and lower alkaline concentrations
changed as compared to that of the healthy
epidermis.
MATERIALS AND METHODS
Investigators have examined the effect exerted
by X-rays on the S—-S bonds of the epidermis
in rats. The hair of white rats (150—200 gms.) of
both sexes was plucked on both sides of the
animals in an area of 3 x 6 em. On the 9th to 11th
day following the plucking a dose of 3000 R was
applied to one side in two fields with a Philips
van der Plaats contact apparatus (2 mA, 50 kV
and focal distance of 20 mm) without filtration.
The epidermis of the other side of the animals
was left untreated as control. The examinations
were carried out on the 2nd, 3rd, 4th, 5th and
7th days after irradiation. For one experiment
the irradiated and control areas of the epidermis
of 6 animals were used. On the day of the exam-
ination the animals were sacrificed and the hair
on the area of the skin used for the experiment
was carefully removed. The epidermis was sep-
arated from the connective tissue by means of a
normal solution of potassium hydroxide (5).
The fat was stripped from the skin and the
latter was placed on a filter-paper so that the
connective tissue was turned towards the paper
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which was put onto layers of filter-paper soaked
with a solution of KOH. After several minutes
the connective tissue swelled. Subsequently the
epidermis may easily be removed with a small
knife. In the course of the procedure the epi-
dermis does not get into direct contact with the
alkali. The appropriate and precisely weighed
amounts of the irradiated and control epidermis
were also hydrolyzed with 1 and 6 per cent of
NaOH solutions in a boiling water bath. The
epidermis dissolved on alkaline hydrolysis and
the S—S bonds were reduced to —SH groups.
The determinations were carried out with Ben-
nett's reagent dissolved in toluene and stabilized
with aniline according to the method reported by
Holló and Zlatarov (9). Before the estimations,
the samples to be examined were diluted with
distilled water to an alkaline concentration of
0.5 per cent so that one ml contained 5 mgms of
fresh epidermis.
RESULTS
In the irradiated epidermis higher values were
obtained with hydrolysis of both 1 and 6 per cent
concentrations of NaOH as compared with the
control. The effect was detectable on the 3rd
day following irradiation and could be still ob-
served on the 7th day. The summarized results
of the 12 examinations were plotted graphically.
The values are related to 100 mgm fresh epi-
dermis expressed in y eysteine. The results
agreed within a 13 per cent range. On the dia-
gram it is apparent that in the irradiated epi-
dermis following alkaline hydrolysis the de-
terminable —SH values increased.
rrhe following experiments were carried out on
young rats (40—70 gms) from the same cage.
The irradiations were applied—without previous
hair-plucking—on the last days of the active
hair growth cycle. The results of the 9 examina-
tions performed in the same manner, for each of
which 7—9 animals of the same cage were used,
differed from the previous ones only in tbat both
the normal and irradiated values of the epi-
dermis were proportionally somewhat lower.
The results of the two experimental groups are
presented in a Table in which the difference in
the quantities of the results of the two groups,
as well as the increase in the values following
X-ray radiation, are apparent.
Our results point to the fact that X-ray irra-
diation exerts a pronounced effect on the disulfide
bonds of the epidermis. WThile it is not yet pos-
sible to determine the significance of this fact it
may be suggested that X-ray irradiation causes
considerable structural changes in the disulfide
groups.
SUMMARY
After contact X-ray irradiation (3000 11)
more —SH groups could be demonstrated after
alkaline hydrolysis in the epidermis of rats.
This change was noted on the 3rd day and was
still present on the 7th day. This suggests that
irradiation causes structural changes in the di-
sulfide groups of the epidermis. The examina-
tions also demonstrated that in alkaline hydroly-
sis the values obtained in normal and irradiated
epidermis of young animals were proportionally
somewhat lower.
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